Participation of hepatocytes in the production of basement membrane components in human and rat liver during the perinatal period.
Little is known about the role of the extracellular matrix in cellular growth, migration and differentiation in the developing liver. The distribution and origin of the main constituents of the hepatic extracellular matrix have never been studied during liver differentiation. We have investigated the extracellular and intracellular distribution of fibronectin, laminin and types I, III and IV collagen in both rat and human liver during the perinatal period by light and electron microscopy, using the indirect immunoperoxidase method. All these components were demonstrated extracellularly, located mainly in portal spaces and, to a lesser extent, surrounding central veins. In perisinusoidal spaces, variations in distribution were observed depending on the matrix protein, the age of the donor and the species. In fetal rat liver, fibronectin formed a continuous layer around hepatocyte clusters while laminin and type III procollagen were present in small amounts. Collagens and laminin were visualized more easily in newborn rat liver. Fetal and newborn human liver contained higher amounts of matrix components than their rat counterparts. Fibronectin also reacted strongly in the sinusoid, and laminin and collagens formed discontinuous deposits. The source of this extracellular matrix was demonstrated to be of mixed origin. The major finding was the presence of immunoreactive laminin in the rough endoplasmic reticulum of hepatocytes irrespective of the age or species. In addition, hepatocytes contained large amounts of fibronectin and little of type I collagen. Another basement membrane component, type IV collagen, was also found in hepatocytes from all groups except fetal rat. Perisinusoidal cells also contained various matrix components including laminin, type III procollagen and, again with the exception of fetal rat liver, type IV collagen. The greater amounts of basement membrane components in the sinusoids of developing liver than in adult tissue and the participation of immature hepatocytes in the production of laminin and to a lesser degree of type IV collagen suggest that these matrix proteins play a critical role during liver differentiation.